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(57) Abstract: A small-size light-weight head/disc test device can be provided at a low cost. A spin stand detachably supports a 
magnetic head and has a hydrodynamic bearing motor which continues rotation even when the magnetic head is mounted or detached. 
According to another aspect of the invention, the spin stand has a hydrodynamic bearing motor and means for detecting a change in 
counter electromotive force or magnetic flux generated by the rotation of the hydrodynamic bearing motor and generating an index 
signal. According to still another aspect of the present invention, the spin stand has a hydrodynamic bearing motor, conductive fluid 
is sealed in the bearing of the hydrodynamic bearing motor, and the bearing is grounded. Furthermore, the head/disc test device 
includes one of the aforementioned spin stands. 



wo 2004/027761 Al IllillPiliiiililliiliimiii 



(74) ftSA: <i^{K (KATOJKimihisa); =f 192-8510 
Sisa as • fllWStiSSS Tokyo (JP). 

(81) Ji^S rSrt;: AE, AG. AL, AM. AT, AU. AZ, BA, BB. 
BG, BR. BY, BZ. CA, CH, CN. CO, CR, CU. CZ, DE, DK, 
DM, DZ, EC, EE, EG. ES. H, GB, GD, GE, GH, GM. HR, 
HU, ID. IL. IN, IS, JP. KE, KG, KP. KR, KZ, LC, LK, LR, 

LS, LT, LU. LV, MA, MD, MG. MK, MN, MW, MX, MZ, 
NI. NO, NZ. OM, PG, PH. PL. PT, RO, RU, SC. SD, SE, 
SG, SK. SL, SY, TJ, TM, TN, TR, TT. TZ, UA, UG, US, 
UZ, VC. VN, YU. ZA. ZM, ZW. 

(84) ARIPO *#ff (GH, GM, KE, LS, MW, MZ, 

SD. SL. SZ. TZ, UG. ZM. ZW), 3.— ^ i/T*#it (AM, 



AZ, BY, KG. KZ, MD, RU, TJ, TM), 3 — D V ^^^^ 
(AT, BE, BG. CH, CY. CZ. DE, DK, EE, ES, FI, FR, GB, 
GR. HU, IE, rr, LU, MC, NL, PT. RO, SE, SI, SK. TR). 
OAPI (BF, BJ, CF, CG. CI. CM, GA. GN, GQ. GW. 
ML. MR. NE. SN, TD. TG). 



wo 2004/027761 



10 y^— h^T'^yf^:!^ Yy^zT (Hard Disk Drive ; HDD) (O^m^^n'^ih^'mm.^y K 
K^tix ---^^ K • e^i^y^/V • T-fe^-v^y (Head Gimbals Assembly ; HGA) ii^^<T>% 

15 f5^So K/-7''<:^i5^^^^ttfi. HGA, ^fcf±, ^^OHG A^#x.S^5y K • 
j^^y^ . (Head Stack Assembly ; HSA) Sr^l^til^^^t^f^ i: K 

-^Y(n>m^mMS^'^\^'<:\%. #re^6-l 5026 9-^^^ (III2B), *3J; 

Uf, #Pi 2000-187821 (HI 1 , 012) J; «9 Pi:^$tl-CV^5o ft^ 

6<)5^(^;^ tr>':^^ Kfi^ Agilent Technologies ^<D E5013B^ / :y%j!0 RS-5220U, 
33J;TJS^ Guzik Technical Enterprises tfc(^S1701BJfe if -CfeSo ^ll^e3<^D]^^^,^i, 

^;^lfi^;^^^^K(DS*«l3ttilov^■r«:, <Rf^2 002-51877 7-^^^ (Si). 

*5«kt;«. rrt^i^:^h7":J^7a5^— X e 5 o 2 2 A/B3oj;t;«E 5 0 2 3 a^^— 
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(Agilent Technologies E5022A/B and E5023A Hard Disk Read/Write Test System 
Operation Manual 18th Edition) J , T^J^Ul^ VT^ Jxj s;?— X • , 2 0 0 1^ 

6M, p. 1 7 — 3 3. i^Hl^X^m^^inX\f^^o 
m:^^. E501ZB (Dmrnm-i^i-i. ^^la^^^tf^. i^eO cmH^r^ 7 8 c mi^ 
5 ^ 1 O 2 cm-eS>5o -^«>J|$lil 5 0 k gT?&So ^iO-^^ tT^'-^i^' V K<^ig|jS 

E5013A ^r«f^l^5M"t?feS„ ---5' Koiiag^tilW:, X»f*3tJ:#m^ 

So 

16 

:*:^9gfi. Jb|SOMM^)S^^-t-SfcJ?)(c, K*5j;t>--5' K/t*-/^:?'^ 

25 fta^-ratjo^T^feSo 



I 
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Ell (Fig. 1) 2|s:^?g<Z)^?^^-efoS--.5/ K/^-f:^r^t*^«l 0©^ 

15 li^-efeSo 

0 2 (Fig. 2) fi. h 8 0 0<D^taia-Cfe^o 

(Fig. 3) '✓'e 1 0 i:^5x K;^7-<y 5 1 o<D±®0-efc 

So 

1^4 (Fig. 4) tt^ "T^-f 5 5 0 Jh<^ ^^rJ'Ti^^y K^^^^S 1 0<^^gS 

ms (Fig. 5) f*, T^-i';^^ 5 5 0_h<^5 .x^Ti:^5^ K^7^^5 1 0*5<t 

1^6 (Fig. 6) ri. 1 0 K:^^^^6 1 0(D_b®E|-^^ 

So 

26 07 (Fig. 7) i-sa. m^itm^^mnr 0 0 ^^-tm-v^h^o 

ms (Fig. 8) tt. Mt!c<ifcgi»:Je)^S7 0 0(?5— fB^S2::^uyhS-x?feSo 

09 (F i g. 9) f*, mwc&im^i^mmiT 0 o^mmm^\^ti±mmx'^^o 

01 0 (F i g. 1 0) f*. iim^m^^fe^s 7 0 o^^m^^vtc±mmx-h^o 
mil (Fig. 1 1) f*. mwcHLWi^i^mmT o o^fliiu&^^bfcjbffi^-efeSo 

30 01 2 (F i g. 1 2) mwcitmsk}^^m7 o o^mvf^^\^i^±mmxib^o 
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1 3 (F i g. 1 3) Ht, m^HLU^Ibmm O 0«rf(SB&^^U:^_bffi®-e«>5, 

14 (Fig. 14) ti. mwLism^jf^mms oo^mvmmvf:L±mmx'i>?>, 
1 5 (F i g. 1 5) f±, mm^m^^mmis o o^mmm^vt^±mmx'^^. 

16 (Fig. 16) f*, mmitLm^i^mms o o^m^^^i^tc±mmx^^, 

17 (Fig. 17) mmLm^^mms oo^mmm^vfc±mmxih^c 

18 (Fig. 18) tt. mmm.^iibmm8 o o^m\s^m^\^rii±mmx:h^. 

19 (Fig. 19) :^if>';^^>^Ki 0 0 0<z>i^mEI*eS)5o 



loot. m^ft-^aO^^S 1 1 0 . *0«Ni^M 1 2 0 t 5o m^fS-^M^SM 

1 1 Ofi, HGA5 o o km^tf;i\zMW.^i\'. hgas o o\z.M.B^f\^^^y K (^0 
16 :g^) <^<NH±^?fia^i-^^«-x?feSo ^J^^«12 0f^. ;^if>'^^^^Ki o o*3J:T^m 

^w-i-M^ise 110 (Dmw^um-^^mM.x^ t:-^^>^ k i o o 

2 0 0 irT^^-^^i^m^^gS 0 O i>fiS^fe^4 0 o irSr-H^So 

^2 0 0t*, mk^f\^t:.7A^%=-^J>.pXi^oX^ ^mU2 1 0 V iy^JU2 

2 ok^m-r^o 'ye?$P2 2 Of*. -T'-f^^^^m^gs o osr-^e>wc^^t-rs 
20 ;^ tr:/ K/p:;?'^'— h 2 2 i ^piggU 210 *=»P>ff3t u;^ if V/i^z^u^ h 2 2 1 

hJj?;^ K 2 2 2 t *-Oi:tS„ ;^ trv KVvtt^v— ^ 2 2 1 H:. r^i^— h^a^^^ ^ 
2 2 2 i:*J35i«rtg/^J: 5i-^i^ihi^)$tbTV^;5<, 2 O 0 ?iJ[g®c^EP{C-< 

— ^2 o o^^;^sj^2 3 o^^uTi^Sc j£2 3 0}*. mm^Bmmo)^mwL^ M^m 
•efeo-c. ^mmmm^(ommmm.Wi^^<ir^^mi^m-t^o ^<d^^^ M2 3 0f*: 

Kl 0 0^^cDKa:?r^t§5fc{j:i:li-<T®i?>-C^<-r-5<5D 
30 X. -?:<DJ:5J^B&^^^/i'SrJ^lf>'>^^>'Kl 0 OlJijSffi-e^S j:5tw?ttS„ 
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f-c^^ m^^w 3 0 0 mmmi^'^t^^—^ 3 1 o t vt*^/ ^ ^it-^^^^ i 

DX (^:^-ar-f) h^m^. x-r^iJ' 5 5 OtrS^$;jxfc— :;^fp]{clHl|5$^:5„ *fc. 
T^^fJ^i^m^^^S 0 OJi, "f^:^^ 550^4200rpm. 5400rpm, *3j: 
tJi. 7 2 O O r pmt?lHl^$-e:S»dS-t?%5o ^btC, rtl.e><^«t'F^6<>3&3i^^ 2 5 r 

>r:^:^^oiHl^SrJt«)Tv>/c„ — -T^^jx^j^pi^ea o of±. hgas o o^^lBii- 

^m^X-h-:'Xh. T^'i:^:!' 5 5 0<Dml^^m^i-^o HGA5 0 0<Dmm-i. HGA 
5 O 0<D^J^«'^>*j;5A/C7)C: HGA5 0 0(^#(tli:b^.£:^*t>^tPo ^WWim^^^t 
15 —^3 1 Of^, j^l 0:5■IHI<O^tt*3J;U«^Jh36S^j^lE$t^.XV^5„ Ud>b^ K/9*-f 
;^i5^f«;^Mi ott. i^^{c:^>;fe< i:t> i o o^sr^a^JicDHGAS o 0SriBI^-e#5 
^ ^;&S|g:^$tb5o HGA 5 0 0 <^^-r5feK:i^^*:»J0E«l^^— :^ 3 1 o ilr 

20 /T^'wv^^^tiiii^ei Of*, HGA 5 0 0 (Dmm^mty^Ty' ^ 5 5 o<Dm^^m 

mrf-^o JJE**:itiJBEWS^— ^ 3 l O<Dtt^«!fi:05|lJ3g$^^^ gtgfli:l&JEWS^ 

3 1 0(Di|^:dSS< ?5;S„ ^<Dm^. MflsS&JBEW^^— ^ 3 i o Stt*^;^:?^©^ 
g3 0 o»c:]lgffl-c#5J;p{j:fjCo:/h„ ^ft. HGAS0 0<D^mi^Mi:>tb'fy'^y^^5 

5 o<D^u^w^-t^(Dx\ M^m&Mi^^—^ 3 1 otmM(DmtB^m^m^-^xic 
30 s^'i?^ h^»^b^igfe-rsMiti;as;^<;fe5©-c% Mi^^t^i^^-ratWfi^y-rx^j/jN 
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J; t> mi^WiBT^^'er—'^r 3 10 c^HI^Ifti^ 1 lEl^fe(c 1 ^-^/v^y^^Tbrn^-r^ J: 5 ^fe 
15 ^iir-f) {-^CSjt^«;^ffi-^t?SS#:»JBEIl&^^— 1^3 1 0<D®^^ (ll|:^>*-r) <^fc 

20 i!f^m-r'^mmm^\ 

^fi^J?)^e4 0 O tt, H GA 5 0 0 {C:a#^tLS^iy Y^y^^^-f^S 1 0 SrB^f^CDffi 

<fe®«feft^B7 O 0 .J;^S:iii;t5o HGA5 0 0f3:. h 8 0 0 tJ:m!9f+*teti/-CV> 

25 5^ h 8 o 0 <ofe;*:|l|:^|il 2 {j:;^i-o 5^ h 8 o o f*, y-fu— h 8 1 0 i: , 

HGA5 0 0^^if-rS;fc>?)<^-^!J'>'7^W" :/:^^:?^0 5,j}. 8 2 0 ^^'ll^XV^So HGA 

soot*, -^^ly'r^^y^zfn 8 2 0 tc^mRXHtc^J^^tvSo 

@ 1 {j:*3v^t, wmm^ib^u 6 0 o fi, hg a 5 o o ^w^y-'^wmp^-x-m^m 

30 Ofi. 7*^:^^' 5 5 0(D®_htz:*5V^X^S/ K:^9^^5 l O^^W'^^^ 5 5 003 $/ 
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5 6 1 Ofi. 1 1 i:. If^iv^^^e l 2 i:. dr^^^i^^?:/>^■fe>'1^6 l 3 

6 1 4 a: JSr^ix.5o 5^6 1 1 W:, Rnib#'t?foo-r. l^-^-yhSOOtjliftDiiL 

:p^T'-z:^6 1 1 pTSb^^rRifi^ i:':x.yy^y^—i;^6 1 0 <^^g^J?j;^fRiT'feSo =¥ir^-«'> 
10 ^iy:;^-^>'-^6 1 3fi, l KD^ibS^^^i-a-t^-i^-efc-So tf^i^^'^^ 

6 1 2?i, N]*P«JEte:<toT#;S:i-5^^t?feoX. ;^-7^— 1 1 SrKiJi^-rmKiagT? 

blc. ■=E:(Z>^e^=>e>l^^^l^iI*5J;u^^^^rIR]^^:•^tL^n2 y ^iJi_h#tt"T?^5«s 
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St-rSo ro^, vS=6 1 li^M^$tb5Brtt*m«. m=ml= (f • co s 

5 fl + s'sin0+n« p/c o s 0). :^fc:t^s m=in2= (B-n-p/cosS)^ 
•efoSo Jte*?, (f-cosS + s- sine) > (n- p/c o s 0) "CfeS^^ m 
=ml-efoSo ^fc^ (f«cos0 + s *sine) ^ (ii-p/cos0) "CfcS 

WRO=¥-r iy:7^^'i>.'RCGw;dSpC-efe?>#^. pTitlSmf^i, . m= (2 • n • p/c o s 
10 Q) -CfeSo 

s^^-efeSir-rSo 0ttO° i:i-5o ® 5t::^i-'>^iy K;^9^y 5 1 

^iy-^^zr(D:^=y^ '^f^^y V-^^^^ r^S' K;^^^^5^5 1 1 {4. K;^^>r ^ 5 1 0 

fix\^^^o ^-y v^'y^^s 1 1 ii#{cf^ifpt-2g:^?^<b vx^^ti^m^mmm^ 
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1 1 iSr;^-7^— 1 1 <0-^Wi^^<0^>b'\^^WSi:^-t^h. y^'y'^-Z^Q 1 1 (ZJpTib 

— 1 1 tr;^-7"—:^6 i i <D-^Wi^m(Of^'b^Ufi^h^^-^ Ufc^MtJi-fe©* 
*-mfi. ;^"7"— ':^6 1 1 <Dprl^J«5ffiM^imfe^^^^^v^ J; Vizi's; 5o 

10 HGA5. 0 0 ^ k°^>^;:^V^— i;^6 1 0 i!:aS||tL-CV^S^5^*:;*C# < ^-So ^^-T?, f^^y 

:^-y^— 1 0^^)^a:«^^^>^M}^:■ov^-clftK■rSfc^?)i^:llI6 ^#flgi-5o E6ji, tf^ 
^5 1 O s (^iSsll-i?^:^) Sr:^-f-En?fcSo ^6tc:*5V>T. 6 1 1 

■^'P'b-x^:h?>» j^Gt K;^7>r^5 1 o s <^'¥-Yy7'«f>'i>T?feSo ;fec«, 

P^T—:^6 1 lO^^'t'^M-CfeSo Jfcfe^ ;^Gr33j;t;5;^Gr s KO^-^-^ 

fc'ai^/^^v'— i;'6 1 o<D4''L^*ft^: t>^$tL5„ ii:3Sas«. Mc^my). tr^y>^7^— 

m^^-Yy':^^'t^Biyi^lS:^-r^o iij^asf*. =¥-Yiy7°tf'i>^G r s 5^:/ 
tf'ij'^y skZLm^-r^o :^(Dm. \l'::^yy.y'-iP6 1 0 (D^m^i^mm e £ = C(L 
30 + A) • (1 — c o 5 «) + d • s i n t UX^btbSo J^*3w * li. fSMalZiM 
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5 ig|i£^:±^ £= (d • s in*). ibTj£^$^S„ ^o-C. Ifrny^^T^— i;?6 1 0 
HGA5 0 0«> aiS. 13 3 -^H! 6 Ici^-f- J: P iJl. tf3iy;:^7^w-c?6 1 Od^b 

10 K^^mmWiii^^ C 5 W|g'l±}d5 fe 5 o O^^^Ji. 6 0 0 <7>^fcg^ 

■e:i-e. t:°:^;^^>'Ki oof*. hgas o o^tr^y;^-?"— v^6 i 

fc, :^tr>';^^>'Ki 0 Od:. ^M^tt&"/h#<-r.$^tfe{3i. hga5 o o Srii;tfc;?; 
•fevy 8 0 0<Da^i>:d5^c(c:7£^-rs J: 5 i-HGA5 O 0^3t3^UXV^^o 

;^-c^-5'fc<Dds&s„ r<z)^?^i;^ifi/>^;^ V Ktt2o<DHGA^ io(Z)fiBS^&^e-e 

A«:^t»g^8e)§gMd:'e>|^tb:fc'CfcS-e^*#$|xTV>S„ -^m^fe^gi: HG A ©Sgft^S^ 

25 Of^i. lo<7>HGA5 0 O^lsl^i-^T^V;^^ 5 5 0cDTB{i:-feM^J6i-SJ; 5{<:U 

HGA 5 0 0 ^mSi^^W^^^UQ 0 0 <^>XJ:lT?^j^U-CVNS<50-e. ■^(^'fstMgtie)14tg 
$ ^ 1 i!:^-r^{ifiSt!:«)^g 7 0 0?*, MBffi«*fe^e 6 0 0 Sr^fe^Stfe e> 
30 KJJ^^-Y^S 1 OiC-T^^f J^;?- 5 5 0<Dm±.t^^ 5 5 0^ t (Z)P^©^ib^ W 



wo 2004/027761 




•CT/JP2003/011763 



12 



.7j;:^-ro ^t^. mwmM^ii>mm7 0 ocD—n^miizvrz.m^msK^-ro sit. m 

*5V ^-C. ilft^feMStfe^g 7 0 0 fi. "^ib^ib hthit 3 0<D:^^{i:'fi:«^«)-r S w t IJI 

J; 9 . ^>tt«ffigStJ?>^® 6 0 0 ^^ibtkiib tbtLfn 3 ot^-ffcatc^g^rJ&i-So i^fe^fe 
bttyfcSoO-tfegtti^ HGA5 0 O^ES^ife-f SfcfctCHGAS O Oib^'r-f:^^ 5 5 0 
ji^^am-CV^-S* 5Jfe^S. --i/ K;^7'i'^5 1 0^687*^;^:?^ 5 5 o®_h<DF*g^^#3£ 
10 {J:fcSJ:9 3^^^g> *3J;t;«. h':^9^^5. 1 od^T^w'^^if' 5 5 O ffi_b<7>^^tp#aa 

^y^7 10 iiLW^i^i^^^m^y^y^ 7 1 O^mfe^-erSDC^— t^' 7 2 0 i:^ 

as^fcbfi^s^r^cts/^ 7 1 oizm^^nx:^^^:^fpiizmm-r^iiLm^}b^:^7 s o 

15 ^ . 3SfrL^?^(D^M^de)::^ni y 7 4 O ^ , 'feg^JC>:7'n ix ^ 7 4 O ^7K^#I6 

^fcS^JC)i^:^@^:;^t2i/i5^ 7 1 o«^ ^m<^«*:7 6 oSr^UTDC^— 7 2 otc 

7 1 0 ^m^^ag^fei^ge o 0 ^^^^i-s-BTft-^-efcoT. NPtmit? tc'fcs^tHil 
20 *)izhWl^-f-^o iiLM^it>:^^-y^ 7 4 ott^ V >^^^ 7 7 0t::ffVXT^'^=>.3^^^ 7 
5 O tf^^:^tbX^^^o Vl^^ 7 7 OVi. U :7 h 7 7 1 {in j;oT^i^$;Jx. y 

^-^ v'^:7 h 7 7 1 'Srifi'ij'tciU-ClHl^i-So *fc, 5.^^ 7 4 o«, 7 

Je>>^n 5^ 7 4 O mn. 772 (^;^7iJ: J; o r-ffeg^Je) if ^ 7 1 o 

25 :^mz.^\%m^h^X\i^^o ^tz. T^^^^i—^ 7 5 076^]) 7 7 O^^-^t. it 
«^i^>::^^5':^'7 4 0«:^ig^*:ie>fV®3£::^^^:y^ 7 1 036>?>glixS„ i<lM^^tfl^7 
3 Ott. '(St«^i?>lf>'@^:/c2y:J' 7 1 OiC:^i^Jt^^tLX\,^a„ iSM^i^\^>m^:^ 
Hi/^ 7 1 oi;:«^(5:S^ie)t''>'7 3 0 (Dm^^m^mmiz^:^btL^ i: oiz^K 
i^5A:7 1 l;55^tt6)tl/TV^So teg^di)f:^7 3 0 fiP3ft?^(D fV-CfeoT, •'ew^fefiS 
30 Sl5H:¥'3^3#-T?feSo 
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5 So — h 7 8 1 3S3tetEt?«?oX, -GSim^aejf V7 3 0 h^W^^zfri y 

:^as'^7 1 0^#{i::|lIis-rs•fei^i^yl^— h7 8 1 O^j^mtcj^^U-T, qT^tJiJfeofcL?) 

10 gtm^«^J?>^g 7 0 0 <^>eirm^a?>«^<7)mtz:fT^5n§o ID 9 l 3 tt, Wm^SL 
S^»^M7 0 O^f»|ll&lfe;^bfc_h®0-efeoT. -?rO'S!:®^J?)®lf^^^ U:/S:0-e&5„ 
Je^lTw^Wf*, S7*3j;t;«Ei8^^T#fiS'r$o mstts i^^W^^-?^*fe«<8£^IB 
5 5 0 <7?F^^tptc^S^j?) $*T,TV^5^©l^iS:'iaeStae>^S 7 0 0 

5^:^ 7 4 OOMfflf!:^MbT#ihL-CV>So wO^. 7 8 2 

— b 7 8 1 tJiJ; 9^g3fe$tb■rv^So 13S^S^m^^fetta^ia^^}dS^-<^^ 5 
5 0(Di^^$p*^P>^Jl$|JM4e^a6$tbSNF, *-r. 'feg^«>::^t3 ^^iJ' 7 4 0 TP 
20 ^aio^— 7 5 0t?|glii^tLXte«^j«)i^:/@5fe7'n 7 1 od^^jHtv. 'fM^ae)f 
3 o^Mik-r^ (0io)„ gfcc^, 'f£m^je):;^n 5.^5' 7 4 o <ir^S:«^j?)trv@^:/ 
ny^ 7 1 Od=»6>^Ufc:^^DC^— ^ 7 2 0 Srf^l&^'tS i:, -jatf^fclf 
-s/P 7 X onm^^Wi-t^ (01 1)0 -rsfcs :7;*- I>-fei^1?-7 8 2<Diffi5te^^«^^ 
^tbSo :L(Om. m^^i!btf:^7 3 0fi> -etff^fei/ci s^iJ^ 7 4 0®iE®;&»fc-rtLfc'jSr 
25 gtleifeSo Ti5^^^ac^i5'7 5 OOi^ilj^jJbfeSfc, 'feM^J^yn 74 0 

^*teM^feie>t"'>'S^:>'a 7 1 0— ^lars (i^i 2)0 ^bic. 'iaet^ie)tf>-@^ 

y ^ 7 1 0 ^iHli^^iir^-^S t X -feS^i?) t'^' 7 3 0 «^e^a63^ci iy:Sr 7 4 0<D 

mmi^m^ i^mm^n^ (013)0 ^u^^b if^-r 30 a^itrntkiif^yt:^ yiP7 aok 

30 C^— ^ 7 2 oi^^Jh-f-^o wONf. -{i:Mifci?>l^>'7 3 Of*. TtC^—^ 7 2 OcD-fttt 
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J: «5 , -tee*ie)f VH^y n 5^:?^ 7 1 0 OffigSrS^So I^^fi^2e)^e7 0 0 

5 m-r-5*^5-t?#;5, ^fc. 'ffcff^j?)fcri^7 3 o ^pm-r^ti^fDitm^^^^ iy 1^ 7 4 

10 ^740 fmg«ti?>t°^^ 7 3 0 ^^t^X 0 t^®^-rS^5i^-e^) AV^ iiffc^e 
^J?)ii«8 O OJi, fiS^i^l/n s/^ 7 4 0\z.\\7lX. V^mm? 9 1 ^'T't-S&ft* 
ib^uy^ 7 9 0^l^fflV^5^l tj&s-x?#S„ -ElS^fer^ci S'iJ' 7 9 O^m^^^fcmm^WM 

15 m.mti. mi. mT^xxj^ms sr#N:-c#Rg-f-So mi 4 mim±m'^'^ti\tm% 

Uitil-C'fcSo ^1 4/0^^01 8 l^:JoV>T. ^"0 1> 

'^•mtii'i.m^m^m^(0'^-Y y:^^'h<Di&:m^m-ro ummi^zfvx^^ 7 9 -fag 
20 ^J6if>'7 3 o<?53fe^^}f uojtsj: 5{-uT^M^ie>i^i^7 3 o^®^ut:v>5o ^ 
^•fe>'1^7 8 2W:-fe^^1^:?'u— h 7 8 1 iJij; 9i!i^$tfrvNSo mmM-^m 

5,^ 7 9 O}^. Ti^^z-.^^—^ 7 5 6-T?mi5$tbr{4g^fe t;°:x^ 
^zfv^t/^ 7 1 Oi&^?38ltt> ifcs^fet:'>'7 3 o^umr^ im \ 5)„ ^fcfji, -teggt 

25 «):/n s/^ 7 9 O^^W&k^sb^flym'^^^ 7 l 0 }6i6>g|Ufc**DC*— 7 2 

7:^- b-fe>'i^7 8 2<7)j!i5teH^iii«^i?^$tt5o ^:<^^^ 'ei:g^je>f>'7 3 -la 

^014^^46^:^ 7 3 0 ■b^'SLW^^'^^ y^7 90 (Dmf^m^WM 

30 b■CV^So n^lT?. DC^— :5'7 2 0 Sr^^Jh UT-flfcg^ii) t;°:x@^:?^a ^ 7 1 0<75[11 
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7 9 Of±'fifc^^i6t°>'@^:/n 2/^7 1 0-^gH5i-§ (0 l 7)o m^M^J6^g8 
g^i^t^i^? 3 O O-^gfi^feg^J^r/ia S':^' 7 9 0 <?>^jEffitC$>S JilS^ 3&V\ &g 

5 ^^':fvi y ^ 7 9 0 <z>KE®**e>-rttfcMfcfcSfi:©i*:a6 7 3 0 (D^tMlit. 

l^ibyfi^m^zfti 7 1 o^gBa-f-S^aSifc*::^^ 7 9 0OV^^?^^Sl7 9 1 o 
iJ^®lJ:^/&*ti/T. -v^mm? 9 i©f *i>Jj:'eit®S^je)$tt@^$tbS (®i 8)„ ;ic:-r-. 

^l^^ii::gim^g!^ae)^« 8 0 0 iig^Je) l^>' 7 3 0 ^iiLW^i^y n y ^ 7 9 0 <z> 

15 ;^ K 1 o 0 fi, v^w- ^ mBmm. 300 «>iHi^iftib t mc^fem^fe^g 7oo<Dm 

y K;^^^^5 1 0 k(Dmo^mU^. l^W^-^ib^^y K;^^>f i5^5 i 0}as^|^(^)H 

7 O 0<Z)Illteia;L>^HGA 5 O 0<D^5y F;^^^>5^5 1 0 t(Df^(D^ 
mV±fii\/\ ^<Dj\i:> y> tr^^ Vjv^U— h 2 2 1 f^. haK;:^ h 2 2 2'>.05® 

5etem-6s^SWtBt?&5„ «e^&g*je>^S6 0 o^:i. ^m-j&M^ft^es o o 

T'V — h 8 1 0'>.<^>@3fe{&«25S^Xprtg-efcSo iU^^y h 8 0 Ofi. 
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hSOO iS^Tj-^ ^^'^^ Vi^:/^ 5/ 8 2 0 <D@^^MCD^Mt- i !9 . ^^^fcagttfe 
5 ^Wi7 O 0 <^li]^fft'i>^HGA5 0 0<D^iy K^^^-f ^5^5 1 O i: 60re<^fig^^^^© 

^y(z/'(D^-yy:^'7^^. ^©---s' K^^^-f ^Sr^i;t-5HGAr±. Tyzf-^ 

10 SHGAti. ^^^^ -^yYh^^^^. ry':f-^yYnM^^^f^:!^^o>TWiZ. 

_bffi^:Tffi(^>M:3^t::T^-fe>^-e# S i 5 J&^'^r/VT— -^^^W-f-So m^feSxtf 

^1tm^. Tyzf ' ^y Yt^^i^ • ^y Y<D^in^m^mtVti:^tri^yi^ >- Y^i^ 
20 ffi-fSo :1c: t?^ mi ^ 0 1 9 <gr#fig-r5„ sisjci^JV^T. ;^tr:^;^^>'Ki 0 0 0 

Yi 0 o tm.^i^ti:^x^izLmm^n^o mi tmi 9k^\,^x. m—<Dm^^m^. 

25 T;&ffl05&='bT:i''fe^i-So — 1211 9{^l:^3V^•r, -xtfv;^^:^Ki 0 0 Ott, t^^;:^ 

^55 O^IaI^:fe"fR]dSl^tHHl9t?fe»9, HGA5 0 0 liny'^ (OTmi^MVC&mib^ 
e>Ti5'-fe;^i-So -eaJ^tJ^. TyZf'^y K«;^ IfVJ^c? V K 1 O Ot?^^^iT.. i5^9>' • 
^y Kl O O 0 t?^il^Ji,S„ fcr>'>^^ K 1 o O *3 J;t)«;:^ t'^-^ 

K 1. 0 o o f^. ^tL^tLiK>MJ^^^fcttsa^-^j3-^5 t a^x^ -5o ft^i-m^-a-^^ 
30 ^tLfc^if^^j^^?:^ Kl o odoJ:t;«;:^i:f>';^i$'^Ki o o ofis ai^^i^ic:^aiS-efo'5 
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1 0 <^ IflS-^ mfei- 5 ^>^?3S^ Jj: <t o i:. 5 ©mis Sr 3*5 — /vm^^ t^^l til 

{C]^< UTl 0 O 0 O r pm-^l 5 0 0 0 r pm^||^"T?^S J; 5JJ:U-C%^VNo ^fc. 

25 lU-t^^{r|fe|gLfci5J3i, s^liig^^H-i^^^i^i/m. ^^^T^-f^^^^lHl^^-^S 
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